Induction of Modori-Phenomenon (Thermal Gel
Estimation of MHC Breakdown Breakdown of MHC of myofibril gel was analyzed by polyacrylamide gel electrophoresis with sodium dodecyl sulfate (SDS-PAGE) according to the method of Laemmli.9)
Results and Discussion
Different from the previous purification method,6) gel filtration by TSK-gel G3000SWxL was added as a final step to remove small amounts of contaminated proteins (Fig. 1) . The proteinase was eluted as a single peak at a retention time of around 16.5min and juged to be homogeneous on the basis of SDS-PAGE analysis (Fig. 1 inset) . As same as the previous report,6) the molecular weight of this MIP was estimated as 77,000 by SDS-PAGE analysis and 70,000 by TSK gel G3000SWxL. Therefore, Sp-60-MIP was obviously distinguishable from other fish muscle serine proteinases in molecular weight; one from white croaker Argyrosomus argentatus has a molecular weight of 680,0008) and the other from white croaker Micropogon opercularis has a molecular weight of 269,000.11)
To examine the modori-inducing activity of produced with or without Sp-60-MIP.
As shown in Table 1 , gel strength of the MIP-added gel remarkably decreased to 24g cm, which was about 1/20 of that of the control gel. Sensory scores of the MIP-added gel were also markedly lower ("1" in the teeth-cutting test and "C" in the folding test) than those of the control gel ("7" in the teeth-cutting test and "A" in the folding test). Additionally, in the MIP-added gel the density of MHC band was faint and many faster migrated bands probable of degraded products could be observed between MHC and actin bands in the SDS-PAGE analysis (Fig. 2) . These findings clearly suggest that Sp-60-MIP induces modori-phenomenon. Some attempts to induce modori-phenomenon by adding an endogenous factor have so far been carried out. Makinodan et al.12) examined the modori-inducing effect of a partially purified heat-stable alkaline proteinase (HAP) and recognized the modori-inducing effect judging from their result that the gel strength of HAP-added gel was barely reduced to a half of that of the control gel. In our experiment, however, no modori-phenomenon was induced by the addition of partially purified HAP from threadfin bream. Though the protein concentration of Sp-60-MIP in the threadfin bream muscle has not been examined, it is likely that Sp-60-MIP is a candidate for modori-phenomenon in practical fish jelly production.
Additionally, Sp-60-MIP is known to widely distribute among various fish species, such as threadfin bream, walleye pollack, and short fin lizard fish,7) which are especially important for fish jelly production. It is, therefore desirable to suppress this MIP activity to improve quality of fish jelly products. We are now surveying naturally occurring inhibitors of this MIP.
